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Characteristics of Local Impact Force between Rigid Body and
Constrained Flexible Body

ZHOU Yan, XIAO Shi-fu

(Institute of System Engineering, CAEP, Mianyang 621999, China)

ABSTRACT: The work aims to understand the local impact force and characteristics of collisions, so as to provide a the-
oretical basis for product safety protection design, and analysis and evaluation of impact response. The local stiffness
characteristics and overall structural effects of the collided flexible body were respectively characterized as the spring
force-displacement relationship by abstracting common features of rigid-flexible collision. A two-degree-of-freedom rig-
id-flexible collision dynamics model of the system was established. The characteristics and different influencing factors of
local impact force between rigid body and constrained flexible body were analyzed systematically with numerical meth-
ods. The law of influences of the main factors such as the initial collision velocity of the rigid body, the local stiffness
characteristics and the overall structural effect of the flexible body impact on the characteristics such as time history, im-
pulse, peak and pulse width of the local impact force were obtained. The understanding of the local impact force of rig-
id-flexible collision is deepened to provide the theoretical basis for the protective structure design.
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Fig.1 Abstract conceptual model of rigid body colliding flexible body
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Fig.2 Influence of calculation step on the results
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Fig.3 Local impact force-time history curve of rigid body colliding with flexible body at three kinds of initial velocity
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Fig.4 Impact force peak-initial velocity curve of collisions between rigid body and flexible body
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Fig.5 Impact force pulse width-initial velocity curve of collisions between rigid body and flexible body
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Fig.6 Impact impulse-initial velocity curve of collisions between rigid body and flexible body
1.0 2.5 20
— SR — R — R
—— kAP ARl — — LRB-aRAL, —— Ry
““““ PSR- LR e BYAME ZREH o BESEE - 2R
- I - B ~ o SR
0.8 — W AR 20F — W BERAR - — W BE AR - LR
----- R 525 - A eeee RS- HRAL 1sp o FIBERAR A
-, [\
% osl [ | % 15| g [
= 06 ; 215 é / \
!
- 2 £ £ 10t / \
=
%aw 2 £ o) 1 e / \
i i
" / |
A ¥ st
o2t /1 | ospl Lk /
an !
/1 ! /
z “ . L . 3 .L E . . . . \
0 1 02 03 04 0.5 0 0.05 0.10 0.15 0.20 0.25 0 0.005 0.010 0.015
A fEl/s i [El/s i [E)/s
a 1 kN/m b 10 kN/m ¢ 500 kN/m
P 7 PR 3 IR S ) 5 PN 3 ) Jm) S 4 ot iy - k1) s 7 ot ¢
Fig.7 Local impact force-time history curve of flexible body under three kinds of local impact stiffness
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Fig.15 Local impact force-time history curve of flexible body under three kinds of mass
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Fig.16 Impact force peak-flexible body mass curve of collisions between rigid body and flexible body
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Fig.17 Impact force pulse width-flexible body mass curve of collisions between rigid body and flexible body
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Fig.18 Impact force impulse-flexible body mass curve of collisions between rigid body and flexible body
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